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(57)Abstract: .2 
PROBLEM TO BE SOLVED: To easily detect the J 
failure in a spindle motor by monitoring a motor 
current that is supplied to the fluid bearing spindle 
. motor. 

SOLUTION: A current sensor 1 7 detects a current 
supplied from a driver 10 12 to the fluid bearing 
spindle motor 1 3. A GPU 1 1 periodically reads an 
ambient temperature, that is detected by a 
temperature sensor 14 via an A/D converter 111 
and refers to a temperature table 1 1 0a, thus 
acquiring a reference voltage value that is equivalent 
to the current, that is supplied to the motor 1 3 at 
the ambient temperature and when the spindle motor 
1 3 is normal. The CPU 1 1 generates the reference 
voltage of the reference voltage value by a reference 
voltage generating circuit 15. A comparator 16 
compares the detection value of a current sensor 1 7 
with a reference voltage, that is generated by the 
reference voltage generating circuit 1 5. A controller 

18 interrupts the CPU 11, when a failure in the spindle motor 13 is decided from the 
comparison result of the comparator 1 6. 
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^toKK^-frS^:-^ K^-f A'lHlSS.!:, 

- ©iE^il!;f^Wf 0« jttttr ffl ^ -r S »iptt <»: Jt««-r S 

c:iTB5t3Mt#:fl&SttX tf> ^•;^^:-^<DS^=^*|]^-r 
SIB. 

imi^m 2 ] BtiiBgit^^iiiisttx tf > K;p^:-5'©iES 

t wiBf ait fr latt s tiT s Htriaiaffi - ^ - «8g 

#i4if^i:{cso%iT. Hfrfa^m$nAciiHfmtc*5tt 

ttfcffi^-rsSipM^Si^L. HtfiaSSit^aigiOMtliiil 

©■7^1'x^'tatftSMo 

fr-rs c: i tr^i**^ 2 la^oT^-i- X tett^ 
s. 

tw*« 4 ] Hiitafij^^at' J; 0 Hfliac^t#:fftst+x e 

K^-fniiiKssij^aibTsaiacSt^^^ttsttxfcr^ h;1'^: 

t t f -5 »*3S 2 lattco X ^ X tatftSB, 
Ctt*^5] wia«ip^g«, Mfaist<i^wigjtxfcr> 

®©x^•X^7|B1itS■, 
C»*JS6] BatBffel^^^gtt, H(rlBfiit#tll§ttXfcf> 

fB«©X'i'X:^tetSSE. 
[iS*^7] MfBW^^StciDBatBBStftiSSttXlf 

xi^iatsse^^ijffl-r-s^x h v-xt^aa^^^Kt^^- X 

letSSB-v W Z ir X -3 fc«^ S tc fltf 13 
Mir flrffi-r-S C t *4t® if Slt*« 2 IEKOt^^ X 



8 ] MiafiJ^^i&tc J; 0 mFfa9it#:ttSttX tf 

HfriamsiEi^f±i§§(^^tHMRc/SfriassittB§§w^i±jffi^ 

05 vXT-A7&^e>S^*.flOpI^;i$$(^^»i'|*^«-gCi:bT 

mim. 2 tBig^T'^' X i' tatftSE. 

[tt*«9] mrfBfilS^^f3J;0HfFta8it^ia^ttXtr 

10 sftiax'cxi7tatssg*?ijffl-r-55[fvx h->xa^ARt/J-€- 
15 ^ic«j&-r^)®sit^©i'^-r-5:itTatextr>Hju^- 

20 ^-^'tCtti^^tX-5«Sii^^m-r^X^>yy<i:, 

saiB^^f iftsttx tf > K ji/^:— ^ ©s^^N^ij^-r -5 X 7- 

25 JU^r-^wS^-^m^rffi, 

C»*J»11] MIBc^t{*:i6Sttxe>K;i't-iS'*iS 

$'JiiPLTmitaB^t^ttSttxt;> K;i/^:-:$'©tfeiiS:^$ii 

30 1 0 ia«<DSgfl:tt§ttX tr> FJI/^:-3'©SS;giai 
[0 0 0 1] 

35 e^ift-r-5cS«::ttgttXtf>K;i/*— 5'^<«^/t7'-f X 
i^fBtftgfitC^O. ittfCfiS{*:|S§ltXtf>h*;i/t-iS'<7) 

[0 0 0 2] 

>H;Ut-^'S:«;^fc7^-i'Xi7StftSgTtt» S^^- 
«3E^SttS:fflV^fcXtf>K;i't— rJ' (5ttSttXtf> 

[0 0 0 3] ja¥«. aEtt§ttt;:f^^T7>T':i7 
h/SStin®^«:tigJt*iSStt«-ffl^>feX fcr> K;P=E- 
;S' (8S#:ttSltXfcr>K;i/^r-^) ji^ilfflSn-SJ: 5lc 

50 u^x^tz, Lz.^ifi. c:©sg^ttsttxtr>K>;i'^- 



- 2 - 



2004 03 03 19:25 



4$R2 002-2721 72 



n Repeatable Runout) *if!Sfe"^-2>S*a*iabofc. 
[0 0 0 4] 

R OT&t^^f -5 1 3 ^^*^$> o ;t« 

[0 0 0 5] cwFn^M*^±ai«$n<ggi*«i 

[0 0 0 6] — > f^mW- 1 1 - 3 9 8 4 0 

-SWT-, "to^mmmtiizmLrzmm^&mizm^ciiX' 
mmm\z}^m^no!r.ttiix^^::i:. ^Lxmm.y''< 
7^i/mm(Dmsm:fj^^mmmizmm^n?>mm&>&m 

4tBB¥i 1 - 3 9 8 4 o^^^fc«> mi^m^»7.\^> 
[0 0 0 7] :$i^m\t±timm^^is.vxti.-^nrz%<D 

[0 0 0 81 :^f^m(Dm<DSmt. gft<^lftSltxe>H 
[0 0 0 9] 



[0 0 10] d©J:p(c*S!H(iJi. nii#:ttSttxe>H 

n-sm^^Tj^jfjip-r^dtfcife u. t-^ K^-r a*ihi?s 

10 [00 1 1] ddT, mi^m^<'f7,\£>\f)l=E-f'(OJE 

mm^mm^izmi^^ii^^rnvx. sg^cissttxtf 

> h* ^ roiE^iliff ^ a ^X fc! > K ;i' rJ' (c« 
1^$ «git iSS! t <DS^ b ;t - ^- ^' «at 

ras^m^Sr^tt. d©iaK^mgg-ei^aisnfc^ffl«a 

iitte-rs d <hTSit#:ttSltX tf > 

[0 0 12] d<Dj;p^ca^tC*3t,iTtt. »it#:ttSttX 
25 e>H;P^:-^'OS^S-J;»3iS»St;^aJT#S. 

[0 0 1 3] ^fc. ±fa««^S-^M6<)(Ci^0jiL*fT 
■rSdttcJ:0> S«c«t<^WSttXfcf>H;Pt-^'0» 

[0 0 14] ss#:ttsttxe>K;u^r- 

30 ^S'^J^'S^TS^tw^^nfci^^. ±fa^-^H5-<A 
iHi?s^$iJ!af LTSft^lSSttx e> H;i/*-:$'cr)i^^^^ 

[0 0 15] droi^fc. S«t^J^;^nfcB^t^tt§lt 
35 Xtf>h*;P^-5'<Dt^^Sr^;tSd<!:tCj;i3. -eoS^ 

SS$/»tBL.^S<fc'5>fCf^^, ddT-Sg^fftSttXlf> 

o@e^«S:^Sfntfj;<.i. Sfc, xt;>K;i/t-5' 
©i5iejg«?£^HL.fc:i^^, ±faiats^gfcta»$nT 
^^^Mm-=^—S'mm.w^mmi)mmx^f3i\>^rztt>. - 
mf^fsim\zfc<^^mmm\zmTiiJ:(>K hv, — ^^ra 
45 (Dm. xif>K;i't-^'©@teaa wii) ?&^Afcd 
iix\ stexfcf>h';i/^-5'<Ds^*?M^$n^i^^fc 

[0 0 16] *Ac, ±aecD<fc5{::c5t^ai§ttxe>K;U 
50 ^:-^'«S«<&»JS-rsfcJe)©$9fflllCf^;tT. itfriSS 
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7. e > K ;U ^ 7i^^*S^O * ^ fiPSFpllftf^-r -5 CD ^ 

X h s^x 7^ A >i^^ ^ ^ te^^ X ifitfeigs^(7) z ^ -tr X 

fc^-^ a Sj Wfd ^ tf > K 5^ (D 0^ ^ 

[00 17] :i(Dm\Z. «Sfls:tt§ttXtf>H;U^-5^7&^ 
aii§<^^ai fit n ^ ^ 7^ X h i>X 5" A e> Sc^ 

Sttxe>K;i/^-^$^(0S^^iHg{-7j^X hi>X^A:fe 
[0 0 18] 

[0 0 19] [^1 aymmj&m^ m i ti*^Bj<om i o 

HTS)^. 0 1<7)^^^^X^^e (HDD) IZ^l^^ 
X. CPUl Ui^M^<t:(D$||tS?RCJCqE-^H^-fytI 

c 1 2<Dmm^m^mxnoo ^-^^ k^-ya i c i 2 

(y''<7.^mm ^^1^IeIte$-d:^^^^$ft§ttXtf>H 
(SPM) 13^:, S^-^Jt^mm^^y K^a^ 
X3<;i/^-^ (VCM) ii^m 

W}^^rcib<Dmm^. sfexe>H;p^-^ 1 ssd^^i^ 

<XZi^;i/^-i5^{-gg-ro a«5^^X:i7gacO-\u/ K^" 
>fX^T'tr>yU (HDA) ^temm^^X^^ 

SoSfi (8S*W§ttxlf>K;i/^-^^ 1 3<D^fflia 

ft) ^Jii^-r^fcfi6(0ia£t-fe>i±i 4;^>tistte>nTi.^ 

[0 0 2 0] CPUl l«S^ift^pItg?S:^»^tt^^ 
U<hLT<D>''^!y'>ixROM (JBIT. FROMt^-T 

^) 1 1 0 tA/Dmmm (ADC) 1 1 1 ^\^mi^x 
i^^^o FROMiiofcu. CPU 1 iT^^iiff-r-sao^ 

yn^^^A;&^^i6*&^^nTVi^o FROMl 1 0 fC« 
^fc. Xtr>K;U^:->r$' 1 3f)^lE'^fj:^mAZ:^^yX^m 

OH^SrSLfc^aftT— 1.0 afj^^m^tlXi^^ 

-So c:<7)Sft^-:/;n i o a«. ^m^y'^xf^mm 
m^z. mxiiimmmmoaa^mizmmmmo^Mm^mA. 
X7.}:f:>]^)i^-^ I 3a)mm^iim^^:it.x. mm 
^ti^^o)x$>^. i^rc:^i'ox. mn^tifzi^m^-y^ 
;n 1 0 a(D7r:-r'E:-^mm<ommt(Dmm\^. Mft-t 
^mn.y'^ x^mm\zmmo)i>(Dhu^o a/d^Mss 
1 1 ui. um^y-^ I 4x»m^nrcmm<Dmmi^m 



[0 0 2 1] cFui i\z\t,mmm&%^m^i^ffim 

wc^tix^^^. zL(Dmmnm.%^m^\ ^\^. cpui 
if)^^(Dm^\z^K^. um'^y^i Axwrm-^titcmm 
05 rus {^mcommum.) x^'^^sFum.m\zn'^^^ 

(fin^i^Uffi^^iHigsi sT^^^n^csepmm) \^ 

^-i^ .H-^-f/NM C 1 2}6^eSSt#:Wgttxe>H 
10 (SPM) 1 3(Cift*&$n-5S PMf:8iE (^- 

1 7<^)ttS;^mEE<i:Jt«e-rSo 
15 [0 0 2 2] ttfeggl 6 Otfct^iSS^ti. eiJ;^tfAS I C 
(l^^ffljtrSifrt I C) T^fiJc^n;fcn>hP-^ 1 8tc 
A:^^n^o =i>hP — ^18tl, HDD$:fiJffl-r^*; 
X h>'X5=-A<i:>r>5':7x-X (I/F) 1 9 ^^UT 

ss^^nri^^o n>hp— ^i8ti. 7}^xhvX7=-A 

m) , 7^-:$^cDilfi^$iJ|9-r§'<>5^:7x-X«9ffll^ig 
ggl 6coit«cSS^lc:iSi;TCPU 1 1 JcWDii^^^^ 

25 'T^moih^mmhmi.xi^^^. 

[0 0 2 3] 'A{z. mi<Dmf&(Dmn.'T^ 7s^mm<DW) 
mz^i^^x. m2(Dyu—^^—h^mmi^xmm't 

CPU 1 1 tl^-:^ /N'l C 1 2^SfJ» 

LT^K^-^^K^^AI C 1 2;&^6»S*^W§^txe> 
30 K;U^-5^ 1 3tC^:-^ (SPM) Mm.^ it ^ Z. 

tx\ ^fextf> k;p^-3^ 1 3 ^^ew^/ct^K/f^^-it 

^-^H^-f/N*I C 1 2ti. Xtf>K;i/^- 
5^1 3<0lElteit«;^^^ie)^d?)e>hfcfpItei^ft («^IeI^ 
lift) y^^-HAty^Sfl^S^fT^o 
35 [0 0 2 4] ^Oy^-l^/^^^y^mm^Z^D. S^^^S 
frtXfcf>H;i/^-i$^ 1 3C0[pI^P#tc^^-r^at<$:4'fC"& 

sn^m?a. ^(^^Ji8gft:*(DSi^^<o^STaKxe>K 

1 3t:iNRR07^;^^^-r-5t^!i-e«, K 
^-TA'I C 1 2f)^^X\:^>\^)l=E-i$^ 1 3tC«*&^n'5 
40 USSSttiiint* So eKD^E-^^H^-f/tl C 1 2;&>6X 
e> 1 3 JcfitJ&;^n-5m«ESttm8S-fe>i^- 1 

7 f:: <t 0 ^aj ^ nrmffifc^^ ^ ns o 

[0 0 2 5] ^T, C 1 2:6^^xe> 

1 3fr«*&$nsmSftgtt. HDD<7)^Hfi 

45 miziir^xmt-r^. 'tz.x:^mmmmx\t. hdaj:: 

^^$n/c^aft-tr>-y-l 4fCcfcOHDD<O^Hia«S:tf 
iilT'5<k-5t;iL.T(.>'5o 
[0 0 2 6] CPUI 1«. «aft1r>1tl 4tCJ:0ffiffl 
^n/c^S^aft<£:A/D^^Sgl 1 l^^hLT— 
50 Xm^i^ttS i7.y^yy2 0 I, 2 0 2. 2 0 6)o^*Jc: 
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CPU 1 1 tiK^iZ^^7'cilHfiSTFROM 1 1 OP^O 
iaS7^-y;H 1 0 a^#HaL, ^KJlHSffi?!^^Jgf ^ 
©SteH^rU^5"-y;n 1 0 ap^x>hu<?:>M^, ^ 

S^^lEnr^m-^i^Z^-iS^ H^-f A I C 1 2/)^^>^KXti 
>K;P^-^^ 1 3tc#fcS&$n^«gf£ (SPM«g5) 

3, 2 0 4) o -^LTC PU 1 Ul, IXtfLfcS^PSffi 
(T.T-yZfZ 0 5) p 

CO 0 2 7] -yj. mm-^zy^i 7{t. H^-r/t 

I C 1 2;6^e»ffit#:*ft§ttXt!>H;l/^:— 1 3\Z^^^ 

C 1 2:?!»^e>;:^tf>K;i/t-^' 1 3 {C*^>tC#tifg^n 

^UTCPUl llcSaOiJ^tTo 
[0 0 2 8] CPU 1 U^, =3>hD-~^ 1 8:^^^(7)SiJ 
OjA^^^aiT^i: (X5=-^y'/2 0 7) . ^O^CDX e 

8) o c:(0^^^»f«^ «o-ge^;^j:*rai?'1fffi) 
>'XT-A;6^e>'f >^:7x— X 1 9^D^=i>hD — ^ 1 8 

>k;p^-^^ 1 3(^)SS;^t^j^$nfci^<Dxe>K;u^ 

>5^>^a:-X 1 9^^LTj}^X hi/X^AfCS^^^-r 

1 3<DS«ISB^<»^'r^lSco^5&t;&^0t-r-5C:^d^T* 
[0 0 2 9] *fcCPUll«. Sit{*tt§ttXb!>H;i^ 

1 3 <7)iKii<&^x.T3Kx e> k;p^-:$^ i sco 

SS^HJilT^^ct'Stc, ^KXb!>K;U^-^ 1 3f:i 
*#LTj5i^;^^^&g<£iS-ro dClT'ti, CPUl =E 
H^-fAI C 1 2(rS*UTXe>H;U^-i5^ 1 3<D 
lHie]iS^^X'5J:pfw$0af ^ iXy^y^Z 0 9) <, 
C1<0«^. Xlf>K;i/t-5^ 1 3<^(5ieiSS€:±tf'Sc}: 



[0 0 3 0] ^;^cCPUi xfcf>H;i/^-^ i 3 

tm'MUikm<D^^xm{'^^mmi.rzm^\zmm7.\^> 

05 1 3co^^l:;?J>^'jttrc0^g^ih-r^/ii6fC, 3i^X 

h X 'T' A e> T ^ 1i X fcig-^ a l&M ^ ^ 

(X^-y^Z 1 0) o 
10 [0 0 3 1] ^(OmC P U 1 1 Jl, — ^B#P«1)&tig|ig-r^ 
(D^W-oX. Xtf>K;i/^-^ 1 SOlHl^aSffiSrTCO^ 
^tHlgiia^tCM^ii:^ (X5=-u/y2 1 1) o 
[0 0 3 2] *)L.. X7^^y:/2 0 91?Xhr>H;U^:-^ 

15 Xt!> 1 3<^§ft^^4'(:i:r?aEb;^m?a. ^^^\^ 

mmmmvx. ^Kxt!>K;p^-^ i 3 7j^tiE^^^.^ 

m^7€(D^'Mm^mm\zm ut ^^kx tf > h;u^:- 
1 3 (DiEn^mMmn^n^o ^:itcpui iti, 
20 (DmrncDfcib. :^9'y':f2 0 i&.i^<Dmm\zm^. 
[0 0 3 3] m2<Dmmmmi m3\t:^^m<Dm2<D 
^mmmizw^^m^y"^ 7si7mm<Dmf&^^^^u y {; 
mx^^o m3(Dm}$.(Dmm.y^^ Tsi/mm (hdd) (d 

25 3(Dm'^^/\-\^ox.ym\zmaMyX^^tc<D\znv. v 
y V^y^ymzm^^^^.\z^^. 
[0 0 3 4] ^co;ta6twS3cosa^"T'^X^^^Ttl. 
la 1 ^'OCPU 1 1 tCf^AT, S3f:i*-rJ:'5{C, nM 

30 ^M-r^A/D^l^gg (ADC) 1 1 2^rt«5L.}^cCP 
U3 1 ^ffll/^Tl^^o 
[0 0 3 5] :!k\Z. 03c^^^{C*5tt^CPU3 1 {wet 

35 [0 0 3 6] CPU3 mfaB^JS?^^Jw*5tt^ C P 

tsfg^A/D^^si 1 x^itx^x—'^mmxm^iLt^ 

(X"T-^yy4 0 1, 4 0 2, 4 0 8 ) o ;*:tw C P U 3 1 

^lgE^i^i^fc*JlHiaSTFROM 1 1 op^c^ia^T^— :/ 

•r>Sitfftt§frtxe>H;i/^-^ 1 3 7&^jES>S:«^tc^- 
^Y'y^ni C 1 2 75^bSSxe>H;U^-^ l 3\z^ 

»t"^ {X5=-u/>^4 0 3. 4 0 4) o S;rcCPU3 1 

^1 3{C«J&^n^Sffit«fCffi^^-r^ffiJEM^A/D^ 
^§§1 1 2^:^hLTgl^iZ^t^ (X5='!yy4 0 5) • 

[0 0 3 7] CPU31«, X5^iyy4 0 5T^^Ji^ 
ttn&m.^7.'ry':fA 0 4T-lX^bfcS¥mJEfiIi:it^ 
50 (X5^^yy4 0 6) o feL, gE^i^.^fcmJEffl^^S 
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mmj£m&.Ttji^iit. cpu3i«. xfcf>H;u^-^ 

1 3«iES-e*Si:«3£-rS (;^5^>y:/4 0 7) . 

c p u 3 1 tt. ;iffliae^thaijBt<t o -^BtRsi/O^'s 

1 4tCj;DW-Sfl$nfcJlHSK«:A/D^^§§l 1 1 ^ 
:^^LTSEi!^J2.t^ (Xx>yy4 0 1, 4 0 2) . CinfC^f 

ti, CPU31«. Xtr>KJl/^:— 1 3ttSSlr^.5 
<t*IJ^-r^ (X7^-y7'4 0 9) . COTSl^*iM^roCP 

u3i©M3irt§tt, mfSMmmm\zii»^cY'\ji i 

0) <»:I^^T-*.5. IP^CPU3 1ti. S#*IJ^^<DX 

ax-Y:^^^tC«#-r^>i:^tt (;^7=->;/>^4 0 9) . 
^ h'^-f/N'I C 1 2»3?*LT7.tf>h*;Ut-^ 1 3®|Hl 
e)i«^^K.SJ:3fC»JW-r^ (X7"->y4rO) . * 
ifcCPUl 1«, Xtf>H;P^:-^' 1 3©i»)«ii:^7 

(X5=--y7'4 11). ^CD^CPUS 1 tt. — ^Btral;^^ 
iSji-r-5©€:^-3T, Xlf>h*JU^:— rJ' 1 3©IsIte3^S! 
SrTCOSaimgjSfefcM^-e-S (X7=-«y:/4 l 2) . 

CO 0 3 8] \ix±.\zm^tc^mm.mmx'\t. m.w- 
ttSttxe>H;ut-^ 1 3*^iE^;^it>c«i(c*3tiTS® 
xtr>H;i/^-^ 1 3tcWi^$n-5^:— ^i'msittiasa: 

—i'^^tbX. -S-n^FROMl 1 omz^WT^^O 

[0 0 3 9] Sit, iik±izm^tt^^mmmx'\i. xt! 

<D-mtl^XUWt?>Z.tX, l?ffi«HC7hX hi>X^A 
1 3<DS«^&iaSjf:X hv'X^rASr/f-?-©:!— tf fca 
h ->X 5^ AlStrX-e-©:!— tf CjtSfra*Sr<S-r C t *t nl 
[0 0 4 0] et±«*^ig^JSSm7''CXi'^S (HD 
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